Localization and possible functions of presenilins in brain.
Presenilin-1 (PS-1) is localized to chromosome 14 and presenilin-2 (PS-2) to chromosome 1. Mutations in these genes, primarily in PS-1, account for an estimated 60% of early onset familial Alzheimer's disease cases (FAD), while FAD cases account for about 10% of all Alzheimer's disease (AD) cases. The mutations are minor but are 100% penetrant, suggesting that the proteins have acquired a toxic gain in function. The proteins have multiple transmembrane domains and have been reported to be localized to the Golgi apparatus, endoplasmic reticulum, nuclear membranes and cell surface membranes. They are thought to have functions associated with vesicular trafficking, Notch signaling and apoptosis. PS mutants show relative increases in the amount of A beta42/43 compared with A beta40 in plasma, fibroblasts and brain, observations which have been taken as a possible mechanism of their role in AD. In brain, the mRNAs for these two genes are localized primarily in neurons, with the strongest in situ hybridization signals being observed in the hippocampus, cerebellum and cerebral cortex. In AD, signals detected in the hippocampus are weaker than those in normals, while signals in the cerebellum are comparable. Immunohistochemical localization of the proteins is also primarily in neurons, and, at least for PS-1, is reduced in AD affected areas. PS-1 is localized to granular structures which are most abundant in cell bodies and dendrites. The functions of the presenilins are not yet known, but available evidence points to pyramidal neurons as the most logical site for pathological change in AD.